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ABSTRACT   
At the present stage, given the processes of globalization for the global economy, one of the key industries 
is energy. And with certainty, we can only talk about the growth of its consumption, despite the negative 
processes taking place in the economy in the last period. To meet the needs of production and municipal 
needs, there is a need for a constant increase in the production of energy feedstock, the production of 
electricity and its distribution. It should be noted that the amount of electricity generated corelates with the 
level of economic development of the country. However, some countries are forced to import energy 
resources from abroad without having their own. It is necessary to note such an aspect of energy development 
as an environmental factor. Indeed, energy is one of the biggest sources of anthropogenic emissions, it is 
about 42%. Aim of the paper is to study and analyze the trends and specifics of the development of the 
Russian electric power industry, as one of the main components of the energy complex. Such scientific 
methods were used, systematization, theoretical generalization and the method of comparison with the use 
of statistical analysis. Results of the study defines the integral concept of energy, image of the structure of 
energy complex in the Russian Federation, from various authors, defines the concept of electricity and factors 
of its development. Prospects for further research: due to further study of the issues of electric power industry 
development the in Russian Federation, for their subsequent study and search for solutions. Applied value of 
the material: lies in the possibility of working out problematic issues for further sustainable and effective 
development. 
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1. Introduction 
Given the globalization of economic processes a constant energy demand increase can be predicted at the present 
stage of development. The main reasons for such processes are changes occurring in the energy complex itself, 
which are of a socio-ecological nature, structural and technological in nature. In addition, the reasons are the 
changes occurring in the economies of countries, in this situation we can talk about increased competition, crisis 
phenomena in the economy, cyclical instability and many other factors. It is in recent years that the active 
changes occurring in the energy sector are noticeable, which is due to transformational processes in relation to 
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people, safety and environmental acceptability, the emergence of new, more advanced energy production 
technologies. Provision of various types of primary resources is the basis for the development of the energy 
complex. Historically, people used clean types of energy resources (naturally-occurring resources) – animal 
power, waste, biomass and more. With the change in the resource base, water energy begins to be utilized. 
Currently, there is a significant expansion of the types of energy resources, but unambiguous preference is given 
to traditional types, which include oil (oil products), coal, gas. However, in view of growing trends regarding 
the ecological situation and the limited nature of traditional types of resources, more and more people are 
beginning to pay attention to non-traditional ones, which include the energy of the sun, wind, water 
(hydropower) and other types [1]. 
The electrical energy industry is one of the energy complex biggest elements. The level of energy availability, 
which is measured by the efficiency of use of the consumed resources, their quantity, and structure, is one of 
the main criteria of the country's economic potential. If we consider the electric power industry in the Russian 
Federation, it has significant resources and production potential, which in turn gives it the opportunity, in 
relation to the global fuel and energy market, to maintain a strong position [2]. However, the electric power 
industry has its own specificity, which consists in the impossibility of accumulating the products of this industry 
for its subsequent use, which leads to a correspondence in time and size of production and consumption of 
electricity (taking into account losses). 
All of the foregoing, maintains the issue of researching trends in the Russian electric power industry, taking the 
specifics of its development. The research of issues regarding the electric power industry, the processes of its 
transformation has been and is being done by the following authors: D. Dyadkin, Yu. Usoltsev, N. Usoltseva 
[3]; A. Kopylov [4] and many other authors. It is necessary in this direction to note the work of V. Zubakin “An 
analysis of the trends in the transformation and development of the Russian electric power industry”, where the 
author describes four components in the development trends of the global electric power industry [5]. We can 
also note the work of foreign authors who conducted research in this direction: C. von Hirschhausen, C. Kemfert, 
C. Lorenz, P.-Y. Oei [6]; M. Child [7] and others. 
The theoretical significance of the study lies in expanding and supplementing theoretical knowledge regarding 
the trends and specifics of the development of the Russian electric power industry. The practical significance 
lies in the fact that the problems in the electric power industry in the conditions of its transformation are quite 
relevant at the present stage, and the need to search for the main directions of development and optimal solutions 
determines the research of this issue. The purpose and logic of the research are predetermined by insufficient 
study, as well as by the theoretical and practical importance of the problem. 
2. Literature Review 
Energy is one of the important sectors of the economy, for any country and for the global economy as a whole. 
First of all, " concept of energy" and its components must be determined. The scientific literature has different 
approaches to the definition of a given industry, which is why it can be interpreted either very broadly or very 
narrowly. A narrow interpretation of energy implies that it refers to a field of activity related to electric and 
thermal energy generation for municipal or industrial consumption. This generation can be produced by power 
plants, thermal stations and boilerhouses, and generation can also be carried out on a small scale (small 
boilerhouses and means of generating electricity). That is, energy is the generation of electric and thermal 
energy, which, in particular, is written by M. Rapšík and co-authors, referring to energy as the electric power 
industry [8]. Often, in addition to the actual generation of energy, this also includes transportation and 
distribution of energy for various needs, for which different types of power transmission lines, distribution 
stations, heating lines (for distributing hot water for heating), energy facilities of enterprises and the public 
sector are created. A similar approach to the definition of energy as an industry is given in the works of such 
authors as E. Dyka, I. Mróz-Radłowska [9], P. Schwarz [10], N. Lyubimova and E. Petrovsky [11]. 
However, there is a broader interpretation of energy, when it refers to “the field of human economic activity, as 
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well as a combination of large natural and artificial subsystems that serve to transform, distribute and use various 
types of energy resources. The goal of energy is to provide energy production by converting primary, natural 
energy into secondary energy, for example, into electric or thermal energy” [12]. Energy generation (together 
with its distribution) and fuel production thereby form a single fuel and energy complex (FEC). The fuel and 
energy complex (FEC) are a set of industries that are interconnected with producing and distribution of energy 
in its various forms. The fuel and energy complex includes industries related to the extraction and processing 
of various types of fuel (i.e., the fuel industry), as well as the electric power industry, and enterprises for the 
transportation and distribution of electricity [13]. A similar approach, which treats energy as a fuel and energy 
complex, from the extraction of raw materials to the generation and distribution of energy proper, is followed 
by such authors as L. Melnik and I. Sotnik [14], P. Zweifel [15], L. Gawlik and E. Mokrzycki [16]. 
From here, we can imagine the composition of energy as a fuel and energy complex (Fig. 1). 
 
Figure 1. Composition of energy sectors (fuel and energy complex) [13, 14, 16] 
It should be noted that one of the leading sectors of the energy sector is the electric power industry, which is 
represented in the form of three interrelated processes of production, transmission, and sales [17-33]. It is 
believed that this industry has a number of advantages relative to other types of energy, and so it is more 
important. These advantages include: the ability to convert into another type of energy (chemical, thermal, light, 
mechanical and other types); ease of transportation when considering significant distances; distribution between 
consumers (as one of the advantages) [34-48]. It can be argued that one of the distinguishing features of the 
electric power industry is the possibility of simultaneous generation and consumption, which is due to the speed 
of distribution (current distributes almost at the speed of light across networks) [49]. 
Process of converting various types of energy into electrical energy is called electricity generation. Basically, 
this process occurs within the framework of power plants, which can be divided depending on the conversion 
of the type of energy: 
1. thermal – the generation of electricity through the energy of combustion of fossil fuels. The energy of 
combustion forms thermal energy, which is converted into electricity. Thermal power plants (TPP) included in 
the thermal power industry: cogeneration, condensation. 
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2. nuclear – the release of thermal energy occurs due to the fission of atomic nuclei in the reactor. The 
process of energy production is similar to thermal power plants, but still has a significant difference. Nuclear 
power is represented by nuclear power plants (NPP). 
3. hydropower – in this situation, we can talk about kinetic energy (the energy of the flow of water), which 
through conversion is converted into electricity. This current is created artificially by creating an artificial 
difference in the surface levels of the water in the river, that is, it is created (mainly) using dams. In this situation, 
there is a natural movement of water (overflow), which drives the blades of the turbines located in the ducts of 
the dams. At the present stage, the direction for the use of sea currents is quite promising since it significantly 
exceeds the course of rivers. Electricity generation in this way is carried out at hydroelectric power plants (HPP). 
4. alternative. This type of energy has become quite significant in recent years, taking into account the 
environmental situation throughout the world, as well as due to the limitations of traditional energy sources. 
The latter is an advantage of the alternative, as they are not limited. The main disadvantage is the high cost of 
technology (generators) and low power. But while alternative energy is not gaining significant distribution. 
Alternative sources of energy include: kinetic energy of the wind (wind energy); energy derived from sunlight 
(solar energy). 
5. geothermal – within the given scenario, the Earth’s natural heat is used to generate electricity. 
Conventional thermal power plants can also include geothermal ones; in thermal, a boiler or a nuclear reactor 
is used as a heat source for heating. 
Wave energy, hydrogen and tidal are also types of energy generation. 
Emerging trends in this area, processes associated with the introduction of cheaper electricity production, 
processes associated with the introduction of energy-saving methods, processes associated with the production 
of electrical equipment from materials that will have a higher reliability in comparison with traditional materials, 
will reduce energy losses, will have higher energy efficiency [50-67]. 
By V.A. Zubakin, these trends in the transformation of the electric power industry are considered as the “four 
D” principle [5]: 
1. Diversification, is a gradual replacement of traditional energy sources with alternative ones, which finds 
its manifestation in the structure of the country's energy balance. If we consider some Western European 
countries, use of non-traditional types of energy, in some places it is more than 20%. This direction is quite 
relevant for energy-deficient countries. 
2. Decorbonization – increasing the share of energy production and consumption without using crude 
hydrocarbons. The cause of this step for many countries was the growing environmental problems (emissions, 
global warming). Over the past thirty years there has been a decrease in the cost of renewable energy equipment, 
which makes it affordable for many poor countries, as well as makes this equipment competitive relative to 
traditional. 
3. Decentralization – in this situation, a change in the hierarchical principle of building an energy system 
on a network can be noted. Violation of the traditional functional dependence due to the emergence of compact, 
low-power and efficient energy sources. In this situation, there is a saving in energy transportation and 
approaching the source of electricity to the consumer. 
4. Digitalization – the possibility of intelligent control of power systems based on the widespread use of 
digital controlled devices. Digitalization allows us to solve the problem of the joint work of a huge number of 
distributed entities in the conditions of decentralization of architecture, taking into account the growing 
complexity of management due to the growing number of participants in the interaction. 
By G.M. Yurkova, the data on the transformation trends in the electric power industry are reduced to the 
influence of factors [68]: 
− climate change. This factor requires the use of high strength materials. To increase the reliability of power 
supply. The influence of this factor occurs through a direct effect (breaks on the lines), and indirect (due to an 
increase in the cost of servicing in places with severe climatic conditions); 
− demographic factor that determines the shifts in the energy sector is mainly structural. In this situation, 
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we can talk about: 
1) an increase in energy consumption in areas with a fixed population growth and overpopulation (for 
example, some Asian countries) and there is a decrease in energy conservation in countries with a decrease in 
population, in countries with the so-called “demographic pit” (for example, in some countries in Europe); 
2) change in the load of existing electrical equipment due to increased global economic inequality, uneven 
population growth, and increased migration. A change in the load of electrical equipment leads to a lack of 
capacity in regions with population growth (electricity shortages), on the other hand, to a loss of electricity in 
regions with population outflows; 
3) increase in energy consumption, which is due to the urbanization of the developing countries at the stage 
of industrialization [69-84]. 
− geopolitical factor, in this situation, the Kyoto Protocol is an example of an agreement on the regulation 
of environmental emissions, which was signed in 1997 as an additional protocol to the Framework Convention 
[85]. It regulates gas emissions for countries with economies in transition and industrialized countries (33 
countries) by establishing a quantitative commitment to reduce emissions. Political factors include demand 
management, by regulating the pricing. This factor can be attributed to the long-term relative to the electric 
power industry. 
− economic factor. At the present stage, there is a decrease in the rate of economic growth, which leads to 
a decrease in the consumption (mainly by enterprises) of electricity, respectively, the production of electricity, 
as well as its distribution, decreases. In this situation, we can also note the double influence of sanctions from 
Western countries, which on the one hand indicated the technological and investment dependence of the 
industry, on the other hand, the development of industries associated with high technologies was influenced. 
− technological factor. The fact that the International Energy Agency (IEA) predicted an increase in energy 
consumption, and electric energy, relative to petroleum products, will become the most important energy carrier. 
The use of renewable energy sources (growth of generation by these sources) is also forecasted [68]. This is 
evidenced by the trends that occur with respect to inter-fuel competition, the emergence of technologies that 
contribute to the full switching between energy sources, also reduces the cost of non-traditional energy resources 
(the cost of own energy generation, namely the generation of electricity becomes close to the cost of connecting 
to a single energy system networks) [86-99]. 
A technological factor also includes new technologies in the energy sector development, taking into account the 
growing role of them in recent times. 
At the same time, in most countries of the world, the basis of the electric power industry, in the near future, will 
be thermal power plants, state district power stations, nuclear power plants, hydroelectric power stations, that 
is, existing centralized power supply systems [100-118]. 
Summarizing the results of the analysis of literary sources, power industry is the main branch of the country's 
energy complex, presented in the form of three interrelated processes of production, transmission, and sales. 
Various factors like: demographic (structural changes), climatic (having both direct and indirect effects), 
economic, affect technological electric power industry development. Non-traditional sources, the introduction 
of energy saving methods, to the development and production of electrical equipment from materials that will 
have higher reliability compared to traditional materials, will reduce energy losses, will have higher energy 
efficiency. 
Identifying effective policy instruments that can accelerate the ongoing transformation of the country's 
electricity industry. 
3 Materials and methods 
Analysis of trends requires the use of certain research methods, which include: the method of research of 
statistical data or statistical analysis. This method can be carried out both for the country as a whole and in 
relation to a certain territory. 
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In this context, we can use a system of indicators, which, in turn, will provide an opportunity to track the main 
trends in the country's power industry and see the specifics of the country's electric power industry: 
− structure of the production of all energy in the Russian Federation; 
− dynamics of changes in electricity consumption and maximum power consumption in the Russian 
Federation; 
− primary performance indicators of the unified energy system of the Russian Federation; 
− ECO (integrated energy systems) dynamics by region; 
− dynamics of electricity production in Russia for the period 2015 - 2019; 
− dynamics of power plants in the Russian Federation; 
− structural changes relative to the power of electricity plants in the Russian Federation, calculated on the 
basis of dynamics indicators; 
− dynamics of the specific consumption of equivalent fuel per one kilowatt-hour of electricity supplied to 
public power plants; 
− dynamics of indicators of production, trade and electricity consumption in Russia; 
− dynamics of investments in the electric power industry in Russia; 
− investments in renewable power resources of the Russian Federation in comparison with countries. 
Research period – 2015 - 2019. 
As part of the analysis of statistical indicators, the use of dynamic analysis of data volumes is carried out. 
It is supposed to use the analysis of dynamics of indicators (horizontal analysis), as well as structural analysis 
(vertical analysis), as well as the use of comparative analysis. 
The analysis also involves the use of data from world energy reports and national energy reports. 
4 Results 
The subject of the paper was the possibility of obtaining a general trend in the development of the electric power 
industry in the Russian Federation and its specific development. 
The main segments of the electric power industry in Russia, in which the activity is carried out, are presented 
in the Figure 2. 
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Figure 2. Segments of electrical energy industry in the Russian Federation 
These segments can be attributed to regulated segments – such as transmission and sale of the electric power 
industry; competitive segments - electricity generation; competitively regulated - sales. If we consider the 
structure of the production of all energy in the Russian Federation, then we can imagine it as follows (Fig. 3): 
 
Figure 3. The structure of all energy production in Russia in 2019, % 
Source: compiled by the author based on the materials [118]  
If we consider the electric power as a separate industry, then it makes up 5% of the total aggregate of produced 
energy. One of the indicators characterizing the electric power industry development is electricity consumption. 
Figure 4 presents the dynamics of changes in electricity consumption and the change in maximum power 
consumption in Russia. 
 
Figure 4. Dynamics of changes in electricity consumption and maximum power consumption in Russia 
Source: compiled by the author based on the materials [119] 
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We should note a decrease in the maximum electricity consumption in 2019, while the total electricity 
consumption continues to grow. Table 1 presents the main performance indicators of the electric power industry 
in the Russian Federation (Table. 1). The increase in installed capacity was 4.6% over the research period, and 
intensive growth can also be noted in the available capacity of power plants at the annual maximum 
consumption. almost proportionally there is an increase in the generation and consumption of electricity. If we 
consider the context of integrated power systems (IES) by region, then the situation in 2019 for the main systems 
can be traced by the dynamics of the data in Table 2. 
 
Table 1. Primary performance indicators of the integrated power system of the Russian Federation 
Indicator 
Years Growth, 
% 2015 2016 2017 2018 2019 
Installed capacity, million kW 235.3 236.3 239.8 243.2 246.3 4.67 
The available capacity of power plants at the 
annual maximum power consumption, 
million kW 211.9 222.9 220.7 225.9 225.9 6.63 
The load on power plants on the annual 
maximum power consumption, million kW 149.3 153.1 152.1 153.5 153.5 2.76 





Electricity consumption per year, billion kW-
h 1008.25 1026.86 1039.9 1055.6 
1 
059.40 5.07 
Source: compiled by the author based on materials [119] 
Table 2. The dynamics of the main indicators of integrated power system by region 
Indicators 










Installed capacity, million kW 






The available capacity of power 
plants at the annual maximum power 
consumption, million kW 






The load on power plants on the 
annual maximum power 
consumption, million kW 




Electricity generation per year, 
billion kW-h 




Electricity consumption per year, 
billion kW-h 










The available capacity of power 
plants at the annual maximum power 
consumption 
22.98 11.54 23.20 10.32 9.86 17.39 4.70 
The load on power plants on the 
annual maximum power 
consumption 
23.57 10.55 23.47 10.22 9.96 18.26 3.97 
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Electricity generation per year 21.87 10.20 24.59 10.44 9.54 19.31 4.05 
Electricity consumption per year 22.83 10.30 24.58 8.97 9.56 19.95 3.80 
Source: compiled by the author based on materials [119] 
In general, it should be noted that the main share of the power is in the Urals, Center and Siberia, in the same 
regions the main load of power plants goes, these zones account for the largest generation of electricity and 
electricity consumption. In this situation, we can see the prevailing regional proportions of the Russian 
economy. 
The dynamics of electricity generation in Russia by type (Table. 3): 




2015 2016 2017 2018 2019 
Electricity production, billion 
kW-h 1026.8 1048.4 1053.86 1070.9 1080.6 
thermal 614.1 614.3 671.3 681.8 679.9 
hydroelectric 160.1 178.3 178.9 183.8 190.3 
nuclear 194.9 196.1 202.9 204.4 208.8 
wind 0.005 0.01 0.13 0.22 0.32 
solar 0.007 0.061 0.56 0.8 1.3 
Source: compiled by the author based on materials [119] 
There is an increase in electricity production throughout the research period. On average, the increase over the 
entire period amounted to slightly more than 5%. The main growth is noted for renewable energy sources (non-
traditional), as well as for hydroelectric power stations. The share of primary hydrocarbon use in electricity 
production, in general, and coal in particular in the overall structure of electricity production has been virtually 
unchanged since 2014, while emissions of polluting substances into the atmosphere from thermal power plants 
decreased by 19.6%, and greenhouse gas emissions - by 6.5% [120]. One of the main reasons for the emergence 
of positive dynamics in reducing emissions was the improvement of energy efficiency in electric energy 
production processes, an increase in the fuel utilization rate in the industry, and a decrease in the unit costs of 
standard fuel for supplying an ever-increasing volume of energy production. 
Figure 4 shows the structural changes in electricity generation in the Russian Federation. 
 
Figure 4. Structural changes in electricity generation in the Russian Federation, % 
Source: [120] 
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It should be noted that thermal power plants account for the largest share, they bear the main burden associated 
with providing electricity to the population, nuclear and hydroelectric power stations can also be noted, 
however, an increase in the share of wind and solar power plants should be noted, which leads to a decrease in 
the share of thermal power plants. Such dynamics is due to global trends, with regard to the environmental 
problem, as well as the limited resource support (traditional energy sources). Table 4 presents the dynamics of 
the energy output of power plants in the Russian Federation by type. 
Table 4. The dynamics of energy output of power plants, mln. KW-h 
Indicators 
Years 
2015 2016 2017 2018 2019 
Power of power plants, million kW 235,3 236,3 239,8 243,2 246,3 
thermal 160,2 160,2 162,8 164,5 164,6 
hydroelectric 47,8 48,08 48,4 48,5 49,8 
nuclear 27,1 27,9 27,9 29,1 30,3 
wind 0,07 0,08 0,6 0,9 1,4 
Source: compiled by the author based on the materials [119] 
There is an increase in the capacity of power plants, the most significant increase in capacity in nuclear power 
plants and renewable energy, as for thermal power plants, the growth is negligible. Structural changes regarding 
power plants are presented in the Figure 5. 
 
Figure 5. Structural changes regarding power plants in the Russian Federation, % 
Source: [120] 
So far, the power supply and generation are associated with thermal power plants, although the shares of nuclear 
and hydroelectric power stations have become quite large. It can also be noted that the development of green 
energy occurs more intensively in countries where the shortage of traditional energy sources is present, namely 
the resource one. Let`s consider the consumption of equivalent fuel units for the generation of 1 kW-h of 
electricity at power plants as an indicator of energy efficiency of generation (Fig. 6). In general, a decrease in 
specific fuel consumption is observed, which is due to changes in the generation structure, namely, there is a 
more rapid increase in hydroelectric power and the use of renewable energy sources. In addition, the change in 
the fuel balance in the thermal energy sector (increase in the use of natural gas) has an effect, a gradual 
replacement of power plant equipment occurs, in 2019 the commissioning of new equipment amounted to 3214 
MW, which is significantly lower than in 2018 (5086.9 MW). As for equipment, the share of old equipment still 
remains significant. The wearing of equipment of thermal power plants, which is more than 40 years old, is 
especially significant [121]. 
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Figure 6. The dynamics of the specific consumption of equivalent fuel per one kilowatt-hour of 
electricity supplied to public power plants. 
Source: [122] 
Table 5 presents the dynamics of indicators of production, trade and consumption in Russia as a whole. 




2015 2016 2017 2018 2019 
Produced 
1026.8 1048.4 1053.86 1070.9 1080.6 5.24 
Import 
6.6 3.2 6.4 5.2 1.6 -75.76 
Export 
18.2 17.7 17 17.8 20 9.89 
Consumption (net output) 
920.2 941.2 948.56 964.4 973.7 5.81 
Network losses 
106.6 107.2 105.3 106.5 106.3 -0.28 
Source: compiled by the author 
The data presented in Table 5 allows us to state the positive security of energy supply of the country, which is 
typical when the export of electricity exceeds import and, in a situation, where the production is covered by 
electricity consumption, despite the losses in the networks. The fact that the basis of consumption is industrial 
production which is about 76% of all consumption, about 10% falls on losses and the rest of the electricity 
consumption falls on the population. Development of the electric power industry is investment (see Fig. 7). It 
was noted by the head of the ACRA research and forecasting group that the growth of investments and the 
financial recovery of the electric power industry was triggered by the launch of a mechanism for supplying 
capacity (guarantees for the return on investment of generations from increased payments by consumers), as 
well as the overall market reorganization of RAO UES. 
Experts suggest that the market will peak at 2020 [123]. At that time, energy will show the maximum level of 
profitability, cash flow and dividends. This is due to the end of investment projects and the maximum payments 
for Capacity Supply Agreement. In order to preserve the long-term value of assets and prevent their depreciation 
after the end of the CSA, the revenues from this mechanism in other projects are actively invested in wind farms, 
in solar generation. 
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Figure 7. Dynamics of investments in the electric power industry in the Russia Federation, billion 
rubles. 
The data for 2019 are forecasted. Investments in RES of Russia in comparison with countries are presented in 
the Figure 8. 
 
Figure 8. Investments in RES of Russia in Comparison with Countries 
It should be noted that Russia, in the framework of investments green energy sources, has insignificant 
investments. However, if we consider the trends of recent years, they are gradually growing. While this is 
hampered by high requirements for the localization of equipment. As well as the crisis in the country's economy, 
in addition to supporting investment in renewable energy. In general, the beginning of investment activity in 
the electric power industry can be given by the adopted TPP modernization program, as well as network 
digitalization. Summarizing the results of the analysis, it should be noted that with an increase in electricity 
consumption, there is a significant aging of fixed assets, mainly for thermal power plants, which make up more 
than 60% of all electricity produced in the country. At the same time, it is necessary to note the insignificant 
investment activity in various segments of the electric power industry of Russia in comparison with other 
countries, which is also due to aging of fixed assets, on the one hand, in addition, government support for this 
industry and investment in it plays a significant part here. 
4. Discussion 
Studies of analytical material and expert comments allow us to conclude that the global process in the 
development of the electric power industry speaks of the “fourth energy transition” [124], the main trend of 
which is the commercialization of non-traditional energy resources and technologies. In turn, this transition can 
be represented as a transformational process that has global scales, and consists of such elements as energy 
efficiency, decarbonization, decentralization, digitalization [5]. The latter involves the use of: “smart grids” - 
integrating all elements of the energy sector; smart devices consuming energy (not only receiving, but often 
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also transferring energy to the network, for example, from renewable energy sources). To improve investment 
activity in this industry, it is necessary to formulate industrial base of innovative development within the 
framework of the new energy paradigm, as well as the scientific and technological base of innovative 
development. This will help to reduce losses by optimizing energy flows, network infrastructure and, 
accordingly, more efficient capacity management, and also subsequently reduce the financial burden on 
consumers. A breakthrough in the framework of the investment development activity relative to traditional 
energy sources may be the TPP modernization program adopted in 2019, as was noted in the study. Experts 
express the same opinion: the document stipulates that within the framework of the program for the 
modernization of generating facilities in 2022-2031, it is planned to upgrade about 39 gigawatts of installed 
capacity of generating facilities. There will also be a transition to competitive power take-offs for six years (now 
four years) and a phased indexation of the price parameters of competitive power take-offs in 2022-2024 [125]. 
It is also should be noted that against the backdrop of global trends, the transition to the use of renewable energy 
will be carried out, the development of the investment sector is impossible without investment signals from the 
state. The potential for RES development in Russia is huge, and in all segments, both in the wholesale and retail 
markets, and in the micro-generation segment. Given this, it is important to actively adapt market mechanisms 
to the introduction of renewable energy sources and other innovative technologies, energy storage devices [125]. 
As part of the energy market development, it is also important to note startups that set the development vector. 
In this situation, the international experience of such startups becomes quite useful, for example, the French 
company Electricity de France finances promising projects for novice entrepreneurs, innovative solutions and 
projects based on renewable energy sources. Every year, it holds an exhibition that, in format, is more like a 
public showing of budding newcomers. Thus, the corporation manages to go one step ahead of its competitors 
and to reveal trends in the electric power market earlier than others [126]. The development of renewable energy 
is very relevant in the international experience in the use of green certificates - a tool for accounting 
(confirmation of origin) and support for renewable energy in the electric power industry. Within the framework 
of this mechanism, two markets operate: a market with obligations and a market for voluntary certificates. As 
for obligations, it obliges a company to produce or consume energy on the basis of renewable energy sources 
to confirm achievement of established goals (for example, within the framework of the Standards for the 
application of renewable energy sources. The market for voluntary certificates for creating a positive climate 
image, the acquisition of certificates by companies in terms of share in renewable energy sources, regarding 
energy consumption or production. Currently, this concept is being developed for use in the Russian Federation. 
5. Conclusion 
The conducted study makes it possible to draw general conclusions. The study of theoretical materials regarding 
the electric power industry made it possible to specify the concept - the electric power industry is presented as 
the main branch of the country's energy complex, includes three processes that are in constant interaction: 
production, transmission, and sales. Various factors determine the main trends in the development of the electric 
power industry; these include demographic (structural changes), climatic (having both direct and indirect 
effects), economic, and technological. On a global scale, the use of green energy sources (non-traditional) is of 
particular relevance, in Russia this area also begins to play a significant role in the development of the electric 
power industry. One of the main trends in the development of the electric power industry is a shift towards the 
introduction of cheaper electricity production, the introduction of energy saving methods, and the development 
and production of electrical equipment from materials that will have higher reliability compared to traditional 
materials, reduce energy losses, and have higher energy efficiency. 
An analysis of the trends and specifics of the development of the electric power industry in the Russian 
Federation led to the conclusion that there is an increase in electricity generation. In the general structure of 
electricity production, the share of the use of coal and primary hydrocarbons over the past five years has not 
changed. However, there is a decrease in the negative impact on the environment (emissions), which is due, 
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against the background of an increasing volume of energy production, to a decrease, a decrease in the unit 
consumption of equivalent fuel for energy supply, as well as an increase in the fuel utilization rate in the industry 
and some other factors. 
Another positive factor is the reduction in energy losses, which is due to the intensive development of the 
network infrastructure. However, further work is needed to reduce losses; the development of digitalization of 
technologies also contributes to this process. Also, one of the important tasks of the EnergyNet National 
Technology Initiative was the development of “reliable and flexible networks” due to the need of creating 
competitive technological solutions. 
One of the negative aspects in the development of the electric power industry in Russia is the high depreciation 
of fixed assets against the background of increasing energy demand, which inhibits investment activity. 
Speaking about investment activity, it should be noted that Russia is currently one of the countries with minimal 
investments in renewable energy sources relative to the global trend in this segment. 
The author’s position regarding solutions to the problems is the need of study and further development of digital 
energy, which requires legal study of the issue, as well as stimulation of technology development by the state. 
As part of the development of renewable energy sources, we can also talk about working with startups, which 
also requires a certain study of the legal space. The use of green certificates will also be a certain stage in the 
development of the energy sector of the Russian Federation. 
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